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FOREWORD

This document summarizes potential public health concerns at the Pig’s Eye Landfill located in
Ramsey County in Minnesota. It is based on a formal site evaluation prepared by the Minnesota
Department of Health (MDH). A number of steps are necessary to do such an evaluation:

° Evaluating exposure: MDH scientists begin by reviewing available information about
environmental conditions at the site. The first task is to find out how much contamination
is present, where it's found on the site, and how people might be exposed to it. Usually,
MDH does not collect its own environmental sampling data. We rely on information
provided by the Minnesota Pollution Control Agency (MPCA), U.S. Environmental
Protection Agency (EPA), and other government agencies, businesses, and the general
public.

L Evaluating health effects: If there is evidence that people are being exposed—or could
be exposed—to hazardous substances, MDH scientists will take steps to determine
whether that exposure could be harmful to human health. The report focuses on public
health—the health impact on the community as a whole—and is based on existing
scientific information.

® Developing recommendations: In the evaluation report, MDH outlines its conclusions
regarding any potential health threat posed by a site, and offers recommendations for
reducing or eliminating human exposure to contaminants. The role of MDH in dealing’
with individual sites is primarily advisory. For that reason, the evaluation report will
typically recommend actions to be taken by other agencies—including EPA and MPCA.
However, if there is an immediate health threat, MDH will issue a public health advisory
warning people of the danger, and will work to resolve the problem,

® Soliciting community input: The evaluation process is interactive. MDH starts by
soliciting and evaluating information from various government agencies, the organizations
responsible for cleaning up the site, and the community surrounding the site. Any
conclusions about the site are shared with the groups and organizations that provided the
information. Once an evaluation report has been prepared, MDH seeks feedback from the
public. If you have questions or comments about this report, we encourage you to
contact us.

Please write to: Community Relations Coordinator
Site Assessment and Consultation Unit
Minnesota Department of Health
121 East Seventh Place/Suite 220
Box 64975
St. Paul, MN 55164-0975
OR call us at: (612) 215-0916 or 1-800-657-3904
(toll free call—press "4" on your touch tone phone)



BACKGROUND AND STATEMENT OF ISSUES
Introduction

The Minnesota Department of Health (MDH) prepared this Health Consultation to identify and
evaluate any potential human health hazards from the Pig’s Eye Landfill and to make
recommendations to protect public health. The site is listed on the U.S. Environmental Protection
Agency's (EPA) Comprehensive Response, Compensation, and Liability Information System
(CERCLIS) and is a Minnesota Superfund site being addressed by the Minnesota Pollution
Control Agency (MPCA). Although called a landfill, the site did not operate according to MPCA
rules for a sanitary landfill -- rules which were not yet in place while the site was used. Therefore,
the site is more accurately described as a dump where refuse of various types were disposed of
with minimal control or cover.

This Health Consultation discusses current site conditions and data collected since the completion
of a Health Consultation for the site by MDH in December 1993 (MDH 1993). For more
background and discussion of past data collected from the site readers should review the
December 1993 Health Consultation. This report was prepared after discussions with residents
near the site and staff from the City of St. Paul, Ramsey County, CP Rail, the Minnesota
Department of Natural Resources (DNR), the MPCA, and the Metropolitan Council. In addition,
MPCA and MDH site files were reviewed and a site visit conducted on November 14, 1996,

Site Description and History

The former Pigs Eye Landfill is located within the City of St. Paul, Ramsey County, roughly three
miles southeast of downtown St. Paul on the east side of the Mississippi River (Figure 1). The
site is bordered by a railroad yard to the north and east, by the main Twin Cities Municipal Waste-
Water Treatment Facility and Pig’s Eye Lake to the south, and by Pig’s Eye Lake Road, to the
west. The dump is a few hundred feet east of the Mississippi River. Approximately a half mile
north the dump is another old dump, the Fish Hatchery Dump. Battle Creek flows through the
site into Pig’s Eye Lake, which subsequently flows into the Mississippi downstream of the site
(Figure 2). The exact entry point of Battle Creek into the lake is unidentifiable as it winds
through a marsh area at the northern edge of the lake.

The dump was operated by the City of St. Paul from the mid-1950s to 1972 in an area occupied
by small lakes and wetlands prior to disposal of mixed municipal, commercial and industrial waste
from the St. Paul area. Estimates of waste deposited at the site range from 8 to 27 million cubic
yards and the fill area is approximately 300 acres. From 1977 to 1985 approximately 236,000
cubic yards of incinerated sludge ash was placed on 31 acres of the site east of Battle Creek. Six
inches of soil cover was reportedly placed over the ash. The dump was never properly closed and
currently has an inadequate cover. A battery casing disposal area was identified at a small inlet
along the lakeshore. No liner or leachate collection system exist below the fill material.



Subsurface fires have burned portions of the dump including over a two month period in 1988

(MDH 1993).

The MDH Health Consultation identified three potential pathways for human contact with site
contaminants: Direct contact with site contaminants, potable use of contaminated groundwater,
and consumption of wildlife that may have taken up contaminants. The report concluded from
available data that possible health risks were most likely limited to any activities that might involve
frequent and regular contact with contaminated media. More specific conclusions included : 1)
Groundwater contaminants would likely impact Pig’s Eye Lake and the Mississippi River and the
extent of that impact was unknown, 2) the extent of chemical contamination on the dump surface
was unknown but the ash deposits appeared to be covered with vegetation to prevent direct
contact, 3) fire potential at the site was determined to be a safety concern due to the possibility of
combustible waste and landfill gas, 4) off-site gas migration had not been explored and 5) past
flooding may have mobilized site contaminants and accelerated their movement off-site.

The Health Consultation recommended: 1) Additional information on hazardous material allegedly
dumped at the site be collected, 2) access to the dump be controlled to prevent unauthorized
digging, 3) appropriate monitoring should be conducted during sub-surface drilling to ensure
explosive conditions are identified if encountered, 4) the extent of groundwater contaminated by
the dump should be estimated from available data, 5) the impact of dump related contaminants on
nearby surface water should be assessed and 6) the impact upon area wildlife should be
determined as this is related to human consumption.

Recent Environmental Investigations

Since the completion of the Health Consultation in 1993, a Limited Remedial Investigation was
completed for the MPCA (PRC 1994). Geoprobes were conducted and analysis of soil gas and
groundwater completed. Twelve additional monitoring wells were completed allowing further
analysis of groundwater. Sediment and surface water were sampled and analyzed. The report
concluded that leachate from the dump is discharging to the Battle Creek and Pigs Eye Lake.
Contaminants were detected in both an upper unconfined geologic unit which is present where fill
material meets an organic silt and peat unit, and a lower sand unit below the organic silt and peat.
Recent data is discussed by media below.

Surface Water

Surface water samples were collected in June 1994 from five locations: The pond, the creek, the
ditch on the northeast side of the dump, the lake and a lake recess along the dump shoreline
(Figure 2) (PRC 1994). Samples were analyzed for volatile organic chemicals (VOCs), semi-
volatile organic chemicals (SVOCs), pesticides, polychlroinated biphenyls (PCBs) and metals.
No PCBs were detected in any samples. Metals were generally detected at higher maximum
concentrations than those reported from earlier surface water studies of the site (MDH 1993).
Metals, SVOCs and VOCs were detected above health based U.S. EPA Ambient Water Quality



Criteria (AWQC) for drinking and fish consumption (Table 1). The AWQC is an estimate of the
ambient surface water concentration that will not result in adverse health effects in humans
(USEPA 1996). Comparison to the AWQC was done as an indicator that the surface watear
pathway should be evaluated further.

Groundwater

Monitoring wells

In 1994, forty groundwater samples were collected from shallow groundwater with geoprobes
(PRC 1994). Partially based on these results, 12 additional monitoring wells were installed across
the site making a total of fourteen on-site monitoring wells (MW-3 is located off the landfill)
(Figure 2). In August 1994 all on-site monitoring wells were analyzed for VOCs, SVOCs,
pesticides and metals. Several contaminants were detected in monitoring wells above MDH
groundwater drinking standards otherwise referred to as Health Risk Values (HRLs) (Table 2).
Aldrin was detected at 0.069 ug/L in MW-7 and was the only pesticide detected. Aldrin has no
established HRL.

The monitoring well samples tend to agree with the geoprobe samples from shallow groundwater.
Three additional contaminants were however detected above MDH HRLs in geoprobe samples:
1,1-dichloroethylene, 1,4-dichlorobenzene, bis(chloroethyl)ether, and p,p’-dichlorodiphenyl
dichloroethane (DDD). '

Private wells

In January 1989, a residential well was sampled as a background well and analyzed for VOCs and
metals (Figure 1). Di-n-butylphthalate and was detected and estimated at 1.94 pg/L. In addition
an unknown heteocyclic amine was tentatively identified at 10 png/L. Manganese was detected -
above its MDH HRL of 100 pg/L in both the sample (1060 pg/L) and in the duplicate (1050

ug/L).

In May 1989 MDH sampled two residential wells near the dump as part of a program to ensure
residential wells near dumps are not impacted by dump contaminants (MDH 1989 and 1992).
Both wells are upgradient of the site since appropriate down gradient wells could not be found
(Figure 1). Samples were analyzed for VOCs, and indicator parameters (pH, sulphate, chloride,
iron, nitrate and specific conductivity). No VOCs were detected and concentrations of the
indicator parameters were within the range of background water quality. In July 1992 one new
residential well was sampled and one residential well sampled in 1989 was resampled. Again no
VOCs were detected and concentrations of the indicator parameters were within the range of
background water quality. None of the above residential wells were sampled for manganese. -

Several high capacity wells are located at the nearby sewage treatment plant. These high capacity
wells pump approximately SO0 million gallons per year and are screened in the Prarie du Chien



Aquifer. Contaminated surficial ground water may be drawn downward. The water is reportedly
not used for drinking water (MDH 1996a).

Sediments

Sediment samples were collected from five locations in May 1994, eight locations in June 1994
and two locations in September 1994 (PRC 1994, Braun 1994) (Figure 3). In May 1994 two
sediments samples were taken from the lake near the shoreline, one from the lake recess, one from
the creek and one from the pond near the south end of the dump. In June 1994 two samples were
collected from the lake recess, one just outside of the lake recess, one where the drainage ditch on
the northern border of the site enters the lake, two approximately 900 feet from the shoreline, and
2 approximately 1200 feet from the shoreline. In September 1994 two additional sediment
samples were collected from the pond.

Sediments samples were analyzed for volatile organic chemicals, semi-volatile organic compounds
(SVOCs), metals, pesticides and polychlorinated biphenyls (PCBs). Several pesticides and VOCs
were estimated in the low parts per million (ppm) range. SVOC:s, including polyaromatic
hydrocarbons, were detected and estimated in the low ppm range (total SVOCs <16 ppm). PCBs
were detected in the pond at a maximum concentration of 0.46 ppm. The highest metal
concentrations detected were generally from the pond and the recess at the northwest end of Pig’s
Eye Lake.

Concentrations of SVOCs were higher in previous samples from the creek, with maximum
concentrations ranging from 1.7 ppm to 6.6 ppm for individual contaminants (MDH 1993). PCBs
were detected in previous lake sediments samples at a maximum concentration of 7.9 ppm (MDH
1993). No PCBs were detected in the more recent sediment samples of the lake.

Given current site use, sediments do not present a health concern.
Soils

In October 1994, four test trenches were excavated to a depth of 12 feet to visually identify dump
material. Fill made up of household and industrial waste was uncovered. Waste included tires,
paint cans, spray cans, paper products and unlabeled crushed drums. Soil samples were taken
from trenches T-2 and T-3 at a depth of 10 to 12 feet (Figure 3). VOCs, SVOCs and PCBs were
detected in the part per billion (ppb) range and below MPCA draft Soil Reference Values (SRVs).
T-3, located on ash material, generally had the higher concentrations of contaminants. Several
metals were detected above MPCA draft SRVs (Table 4) (MPCA 1996a).

SRVs were established as a working draft in April 1996. They are used to determine acceptable
concentrations of contaminants for unrestricted land use by both adults and children. The average
soil contaminant concentration for a given exposure area is not to exceed its SRV. SRVs consider
exposure pathways for incidental soil/dust ingestion, dermal contact and inhalation of vapors and



suspended particulates. At a site with multiple chemicals present, the cumulative risk must be
evaluated for carcinogens or chemicals with similar toxicological target endpoints, if SRVs are
used to determine safe cleanup levels. Cumulative risk for multiple soil contaminants has not been
evaluated in this document. SRVs are used in this documents for comparison with detected
concentrations to identify those contaminants which may represent a health concern, not to
establish clean-up levels.

In 1994, the EPA collected more soil and sediment samples in the lake recess for analysis of total
lead, total cadmium and toxicity characteristic leaching procedure (TCLP) for lead. Lead ranged
from 1600 to 62,000 mg/kg, cadmium from 27 to 88 mg/kg and TCLP lead from 1.9 to 48 mg/L.
(MPCA 1996b). In June 1996 the MPCA selected 20 soil and sediment samples interspersed
across this recess for analysis in order to define the extent and magnitude of lead contamination in
the area (MPCA 1996b). Soils and sediments were collected to a depth of 6 inches.
Concentrations ranged from 33 mg/kg to 59,000 mg/kg. Four of the twenty samples were
detected above the MPCA draft SRV for lead of 400 mg/kg, however, these four samples were
dispersed throughout lake recess.

In August 1992, surface soils samples were collected and analyzed within 8 to 11 inches of the
surface in the ash disposal area (Figure 3) (MPCA 1992). Samples of grayish ash-like material
were collected for analysis. All samples were analyzed for metal, SVOCs, PCBs and pesticides.
Several SVOCs and PCBs were detected in the parts per billion (ppb) range and below draft
MPCA SRVs. No pesticides were detected. Many metal were elevated, near or slightly under
draft SRVS, but no high levels of metals were detected (Table 5).

In December 1988 and January 1989 the MPCA obtained soil grab samples at depth from 3 soil
borings and 3 additional samples during the drilling of three on-site monitoring wells (Figure 3)
(MPCA 1989). Samples were taken below the fill material at a depth of 12 to 17 feet and
analyzed for VOCs, SVOCs, pesticides and metals. VOCs, SVOCs and pesticides were detected
below MPCA draft SRVs. Antimony and manganese were detected above MPCA draft SRVs
(Table 6).

In October 1992 three test borings were drilled at unidentified locations on the dump. All three
borings encountered fill material (AET 1992). Soil samples were taken at various depths and
analyzed for metals and VOCs. Lead and cadmium were detected above their MPCA draft SRVs
(Table 7).

Soil Gas

Levels of up to 1,000 ppm of organic vapors were reportedly detected in soil gas with an organic
vapor analyzer (OVA) during installation of on-site monitoring wells (MDH 1993). These
measurements were likely predominantly methane with smaller concentrations of VOCs. In April
1994, 105 on-site soil gas samples were collected in shallow fill material at a depth of 3 to 10 feet
and analyzed for VOCs. No soil gas samples were collected in the north central portion of the



dump due to the high groundwater table where there are little unsaturated soils for gases to
collect. VOCs were detected in all sampled regions of the dump. Detected VOCs with MDH draft
Health Risk Values (HRVs) were compared to these HRVs to indicate ambient air concentrations
at which these contaminants can become a health concern (Table 8) (MDH 1996b).

Wildlife

In April 1995 the MPCA reviewed tissue data from five white-tailed deer collected from the dump
(MPCA 1995). Muscle and organs were analyzed for metals; PCBs and organochlorine
pesticides. Cadmium, lead, copper and zinc were detected in various tissues (DNR 1996).
Cadmium was detected as high as 0.7 mg/kg in the liver and 0.9 mg/kg in muscle. Lead was
detected as high as 0.45 mg/kg in liver and 3.0 mg/kg in muscle. While metals detected in the
deer are not necessarily linked to exposure of dump contaminants, the study concluded that
elevated cadmium and lead concentrations in edible tissues of the oldest deer sampled indicate
these metals may be gradually accumulated in deer near the site. These conclusions were tentative
since the sample size was small. However, if correct, levels of cadmium and lead in tissue from
older deer associated with the site may be levels of health concern.

Fish from Pig’s Eye Lake were sampled in 1984 for lead, cadmium and nickel and detected at
maximum concentrations of 0.12, 0.05 and 0.03 mg/kg (STORET 1996). MDH currently has a
fish consumption advisory for Pig’s Eye Lake based on PCB concentrations in fish sampled from
the lake (Appendix I). '

Recent Site Visit

On the afternoon of November 14, 1996 Mark Staba, MDH and Bill VanRyswyk, MPCA visited
the Pig’s Eye Dump and surrounding area (MDH 1996¢). The weather was clear, the temperature
approximately 20 degrees Fahrenheit and the surface relatively free of snow cover. The following
observations were made:

> On or near the northwestern portion of the dump, soil borings were being conducted as
part of an investigation by the local railroad to construct buildings for railroad personnel
and a rail line on land next to and on top of dump waste. The railroad company is working
with the MPCA Voluntary Investigation and Clean-up (VIC) program on this project. In
addition another heated building was recently constructed near the fill to separate oil and
water before sewer discharge (Figure 2).

> Access to the landfill is not restricted and can be entered from several points. A road
north of the dump near the rail yard was used to access the portion of the dump east of
Battle Creek (Figure 2). One or more roads leading to the portion of the dump west of
Battle Creek are located off of Pig’s Eye Lake Road.  Signs are periodically posted along
Pig’s Eye Lake Road and the entrance to the railroad yard that state no trespassing is
allowed.



Workers at the wood recycling facility are likely protected from dump contaminants since no
waste has been reported at the surface in their work area (MDH 1996d). Waste material was
however reported between their work area and Battle Creek (MDH 1996d). Soil characterization
is being conducted in the area of the dump to be developed by the railroad in order to ensure
future users are not exposed to dump contaminants.

Visible inspection of the dump demonstrates waste material is present at the surface in portions of
the dump. Users of the dump, particularly near the creek and shoreline where significant waste
material is at the surface, may be exposed to contaminants at levels of health concern. Concern
about potential exposure for those near the lake recess is greatest because some of the highest
levels of contaminants are regularly detected there. In addition, the area appears to be used for
recreational purposes since a fire pit and bench were discovered nearby.

~

Soil Gas

Soil gas has been detected in on-site soils. The primary health concern related to soil gas is its
accumulation in enclosed structures on or near the site. The only enclosed structures currently on
the site are at the wood recycling facility. Of these, only an unheated slab-on-grade utility shed is
in contact with the ground. Significant soil gas intrusion into this shed or other enclosed
structures at the recycling facility is unlikely. The local railroad has recently constructed a slab-
on-grade oil water separator near the northwest corner of the landfill to separate oil from
contaminated water before sewer discharge. Due to the usage of petroleum within the building,
proper construction of an oil water separator would ensure explosive gas levels do not
accumulate within it. Other new railroad buildings proposed in this area will potentially be
susceptible to soil gas accumulation.

Wildlife

Since the completion of the 1993 Health Consultation, the DNR has conducted a study on fishing
pressure by recreational anglers in this part of the River (DNR 1993). The report, and those
familiar with the site, state no recreational fishing has been observed or is likely in Battle Creek
near the dump or in the northern portion of Pig’s Eye Lake (MDH 1996¢). This area is too
shallow to be accessible by most recreational boats and bank anglers are unlikely to fish here
because it is relatively unaccessible. Recreational boat anglers do use the deeper part of the lake
where it is intercepted by the channel leading to the Mississippi River. This area is sometimes
referred to as Hog’s Lake and is a popular spot with good numbers of sauger and crappie
frequently caught.

The 1993 Health Consultation stated that if certain dump contaminants (antimony, inorganic
arsenic, cadmium, chromium VI, lead and thallium) were taken up by fish to any great extent they
may present the most significant health risk occurring from the site. Several fish from Pig’s Eye
Lake have been sampled for PCBs and mercury and MDH does have fish consumption advisories
for several fish due to the concentrations of PCBs detected (Appendix I). PCBs and Mercury



were detected in these fish but PCBs were detected at concentrations that require a more stringent
health advisory and therefore drive the advisory. The PCBs and mercury detected in these fish
may be the result of dump contaminants, other local contamination sources or long range natural
deposition unrelated to the dump.

In general, PCBs and mercury tend to drive fish consumption advisories and be protective for
other contaminants. The levels of cadmium, lead and nickel detected in fish from Pig’s Eye Lake
suggest this, since the fish advisory in place for PCBs appears to be protective for these three
metals as well (ATSDR 1993 and 1995, MPCA 1995). It should, however, be noted these
samples were taken many years apart, not concurrently.

The entire lake is used by commercial fisherman who net rough fish (carp, buffalo, white carp,
bullhead, etc.). The fish are mainly sent to markets outside the metro area for human and animal
consumption (MDH 1996d). Analysis of fish from Pig’s Eye Lake indicate the fish are under
FDA regulatory limits for mercury and PCBs despite many fish having MDH PCB consumption
advisories. The FDA regulations for consumption of fish with PCBs are less stringent than the
MDH fish consumption advisory. The FDA regulations are based on national consumption rates
for all types of fish and assume the consumption of fish with high PCB concentrations are
balanced with consumption of fish with low PCB concentrations. The MDH fish advisory
assumes repeated consumption of fish from the same lake or river system which, in this case,
results in a more stringent consumption advisory.

The 1993 Health Consultation mentioned the possibility of dump contaminants accumulating in
wildlife other than fish that may be consumed by people. While deer hunting is illegal on and near
the dump, there is evidence suggesting illegal hunting has probably occurred at the site. Also,
deer from area road kills has been provided to various food organizations in the past. Shortly
after the MPCA reviewed deer tissue data from the site, the DNR informed relevant DNR staff
and other appropriate agencies to no longer distribute deer meat from the Pig’s Eye Dump area
for human consumption (DNR 1995). The area is currently overpopulated with deer and a special
deer hunting permit may be considered in the future (MDH 1996d).

Groundwater

As discussed in the 1993 Health Consultation, the movement of groundwater is strongly
connected to the Mississippi River. Surficial groundwater flow is likely toward the Mississippi
River and away from identified residential wells along the bluff. Area residential wells are unlikely
to be impacted by the dump. Hydrogeologic data from the site and past monitoring of nearby
residential wells confirms this (MDH 1989, MDH 1992, MPCA 1989). The manganese detected
above the HRL in the one residential well sampled in 1989 as a background well is unlikely to be
related to the dump. As part of an ongoing program to ensure residential wells continue to be

~ unaffected by dump contaminants, MDH plans to monitor selected residential wells near the dump
for VOCs, manganese, nitrates and tritium in late summer 1997.



> Vegetation, including clumps of trees exist throughout the site. Several deer were
observed on-site during the visit. The ash disposal area in the southeast corner can be
identified by a pronounced rise in elevation onto a plateau.

> The battery case dumping area was observed on the shoreline within the lake recess and
oily sheens were noticed in the lake recess. More waste material was noticed closer to the
shoreline, probably the result of water eroding the cover material. A make-shift ﬁre pit and
bench were located nearby.

> Further up the creek, near where the ash fill had been deposited, portions of the creek
bank had eroded revealing significant amounts of dump waste, including possibly ash.
More battery casings were also discovered near the creek in this area as well as half buried
crushed 55 gallon drums.

> A functioning beaver dam was observed in the creek near the ash fill. It appeared to be
holding back approximately 3 feet of water and could affect area groundwater flow. The
beaver lodge was located near the dam and built into the creek bank containing fill
material.

> A wood recycling facility operated by the City of St. Paul was observed on the western
boundary of the dump along Pig’s Eye Lake Road (Figure 2). Enclosed structures in this
area include two mobile trailers and one unheated slab-on-grade utility building used to
store materials.

DISCUSSION
Current Exposure Concerns

Available data suggest the greatest health concern at the dump is potential exposures to both
physical and chemical hazards for individuals present on-site. As stated in past reports and
observed in the most recent site visit, waste material, including possibly ash, are exposed along
the Battle Creek and Pig’s Eye Lake shoreline. Leachate was observed in the lake recess (MDH
1996c¢). Soil, soil gas, sediment, groundwater and surface water sampling from the site indicate
on-site contamination.

Four full time workers are present year round at the wood recycling facility located on the fill.
These workers spend the majority of their workday outdoors. The rail yard to the north of the
dumop is currently considering building structures on and next to the northern portion of the dump.
Signs stating the public is prohibited from entering the dump are posted at likely entry points
along Pig’s Eye Lake Road. However, those familiar with the site state people use the site for
recreation (walking dogs, campfires, etc.) (MDH 1996d).



Several contaminants were detected above HRLs in a single monitoring event conducted in
August 1994. Groundwater conditions can change over time. Periodic monitoring of these wells
for VOCs and metals commonly found in municipal dumps would indicate if groundwater
conditions deteriorate or improve. If conditions were to deteriorate significantly, the potential
for chemical exposures to individuals on and near the dump would have to be reevaluated.

The County Well Index (CWI) was used to identify other drinking water wells thought to be
potentially impacted by the dump (MGS, 1996). None were identified but the CWI does not
necessarily identify all possible drinking water wells in a given area. High capacity wells used by
the nearby wastewater treatment plant were identified. The wells are approximately 300 to 400
feet deep and pump approximately 500 million gallons of water per year. These high capacity
wells are not used for potable water and are unlikely to make drinking water wells within the
region vulnerable to dump contaminated groundwater.

Surface Water

Many contaminants were detected in surface water above human health based EPA AWQC levels
for water and fish consumption. The highest levels of contaminants detected in sediments and
surface water tended to be in the lake recess near the battery casing disposal area or the pond.
Leachate has been observed flowing from the banks of the creek. Exposed waste, including
possibly incinerated sludge ash, has been observed on the banks. This indicates contaminants in
surface water can vary depending on the immediate location. While available data suggest skin
contact with surface water from the site would not result in serious exposure, such exposure is
nonetheless to be avoided given the possibility of concentrated levels of contaminants in localized
areas due to exposed waste or leachate discharge. Fishing from the creek, ditch, or lake shoreline
of the dump is to be avoided for the same reasons. Since there are no drinking water intakes
located within 15 miles downstream of the site, surface water contamination from the dump is not
likely to impact drinking water (MPCA. 1992).

Future Use

Future site development is currently unknown; however, city, county and community members
have discussed integrating the site with existing area parkland (MDH 1996d). Current plans
include a parking area and park trails over the site with a duck blind for physically disabled
hunters on the dump as well. The chemical and physical hazards on the site would need to be
fully addressed before the site is considered for use as public parkland. At a minimum soil cover
over the dump would need to ensure those using the former dump would not be exposed to dump
waste using reasonable exposure scenarios.

Another proposal for remediating the site involves capping the western half of the dump after

waste materials from the eastern half have been redeposited onto the western half for proper
grading (MDH 1996d). The eastern half of the dump would then revert back to wetlands and the
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western half would be properly capped. Among other concerns, this project would need to
address potential exposures to dump contaminants from the excavation of dump waste.

CONCLUSIONS

> The former Pigs Eye Landfill is located within the City of St. Paul, Ramsey County,
roughly three miles southeast of downtown St. Paul on the east side of the Mississippi
River. The dump was operated by the City of St. Paul from the mid-1950s to 1972.
Estimates of mixed municipal, commercial and industrial waste deposited at the site range
from 8 to 27 million cubic yards and the fill area is approximately 300 acres. From 1977
to 1985 approximately 236,000 cubic yards of incinerated sludge ash was placed on 31
acres of the site east of Battle Creek. The site is listed on the U.S. EPA CERCLIS and is
being addressed under the Minnesota Superfund program.

> In December 1993 MDH completed a Health Consultation for the dump. The report
recommended: 1) additional information on hazardous material allegedly dumped at the
site be collected, 2) access to the site be controlled to prevent unauthorized digging, 3)
appropriate monitoring should be conducted during sub-surface drilling to ensure
explosive conditions are identified if encountered, 4) the extent of groundwater
contaminated by the site should be estimated from available data, 5) the impact of site
related contaminants on surface water on and near the dump should be assessed and 6) the
impact upon area wildlife should be determined as it relates to human consumption.

> Several groups were identified who may potentially be exposed to dump contaminants:
Workers at the wood recycling facility, railroad workers who might use the buildings
proposed for construction on or next to the dump, people consuming fish or deer meat at
or near the site, those using the site for recreational purposes (walking, skiing, campfires,
etc.).

> The greatest health concern at the site is potential exposures to both physical and chemical
hazards for persons present on the dump itself. Waste material, including possibly ash, are
exposed along the Battle Creek and Pig’s Eye Lake shoreline. Soil, soil gas, sediment,
groundwater and surface water data from the site indicate on-site contamination.

> Workers at the wood recycling facility are likely protected from dump contaminants since
no waste has been reported at the surface in their work area (MDH 1996d). Soil
characterization is being conducted in the area of the dump being developed by the
railroad to determine if future railroad workers could be exposed to dump contaminants.

> Visible inspection of the dump demonstrates waste material is present at the surface in

portions of the dump. This suggest users of the dump, particularly near the creek and
shoreline where significant waste material is at the surface, may be exposed to
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contaminants at levels of health concern. The dump may be used for recreational purposes
since a fire pit and bench were discovered near the lake shoreline.

The primary health concern related to soil gas is its accumulation inside enclosed
structures on or near the site. No enclosed structures near or on top of the dump are
considered likely to accumulate significant amounts of landfill gas. The proposed new
railroad buildings would potentially be susceptible to'soil gas accumulation.

Recreational fishing is not likely in Battle Creek near the dump nor in the northern portion
of Pig’s Eye Lake. The deeper part of the lake, where it is intercepted by the channel
leading to the Mississippi River, is a popular spot for recreational boat anglers. MDH has
a fish consumption advisory for bluegill, carp and northern pike in Pig’s Eye Lake for
PCBs (Appendix I). The entire lake is used by commercial fisherman who net rough fish;
however, sampling conducted on fish indicate these fish are under FDA regulatory limits
for mercury and PCBs.

Evidence suggest illegal deer hunting has probably occurred at the dump. Deer from area
road kills had been provided to various food organizations in the past. An MPCA study
concluded that elevated cadmium and lead concentrations in edible tissues of the oldest
deer sampled indicate these metals may be gradually accumulated in deer from the dump
to levels of health concern (MPCA 1995). However, the sample size was small and the
conclusions are tentative. The DNR informed its staff and other agencies to no longer
distribute deer meat for human consumption from the Pig’s Eye Dump area (DNR 1995).
The area is currently overpopulated with deer and culling may be considered in the future

(MDH 1996d).

The horizontal movement of groundwater is likely connected to the Mississippi. Nearby
residential wells are unlikely to be impacted by the dump and past monitoring confirms this
(MDH 1989 and 1992, MPCA 1989). Manganese above the HRL and low concentrations
of VOCs were detected in the one residential well sampled in 1989 but it is unlikely these
contaminants are related to the dump.

Several contaminants were detected above HRLs during a single monitoring event
conducted in August 1994. Groundwater conditions can change over time. Periodic
sampling of these monitoring wells would indicate if existing groundwater conditions
deteriorate or improve. If conditions were to deteriorate significantly, the potential for
chemical exposures to individuals on and near the dump would have to be reevaluated.

The large volume of water pumped by wells at the wastewater treatment plant suggest that
contaminated surficial groundwater may be drawn downward. These high capacity wells
are not used for potable water and do not likely make drinking water wells near the dump
vulnerable to dump contaminated groundwater.
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Surface water contaminants were detected above human health based EPA AWQC levels
for water and fish consumption. Available data suggest skin contact with surface water
from the dump would not result in significant exposure. Exposure is nonetheless to be
avoided given the possibility of concentrated levels of contaminants in localized areas due
to exposed waste or leachate discharge. Fishing from the creek, ditch, or lake shoreline of
the dump is to be avoided for the similar reasons. Since there are no drinking water
intakes located within 15 miles downstream of the dump, contamination of surface water
is not likely to impact drinking water (MPCA 1992).

Future site development is currently unknown, however, plans for using the site as a
public park are being considered. Another plan being discussed involves capping the
western half of the dump after waste material from the eastern half has been redeposited
on the western half for proper grading. At a minimum soil cover over the dump would
need to ensure those using the former dump would not be exposed to dump waste using
reasonable exposure scenarios. If dump waste are excavated, the potential for human
exposure to uncovered contaminants would need to be assessed beforehand.

RECOMMENDATIONS

Restrict access to the one road leading into the portion of the dump east of Battle Creek.
Gating the entrance would appear to be the easiest way of accomplishing this. Access into
the portion of the dump west of Battle Creek should be restricted unless vehicles could
easily bypass possible barriers.

Resample the residential well sampled as a background well in 1989 because manganese
was detected above its HRL. If manganese is still found above the HRL the residents
should be informed.

Report to the MPCA if workers at the wood recycling facility notice exposed waste
material or leachate seeps in their work area.

The MPCA VIC program should review soil characterization data for the proposed
railroad development and, if necessary, appropriate measures should be taken to ensure
railroad workers are not exposed to dump contaminated soil or waste.

Implement MPCA draft Guidelines and Protocol for Monitoring for Landfill Gas at and
Near Former Dumps for the proposed railroad buildings on and near the dump to ensure
landfill gas does not accumulate within the proposed railroad structures (Appendix II). If
significant amounts of combustible gas are detected within the proposed structures (500
ppm or greater in ambient air and/or 5,000 ppm or greater at a point source) monitoring
for individual VOCs within the building or in soil near the building should be considered.
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> If the DNR issues special deer hunting permits in the area, issuers of these permits should
inform hunters that deer meat from older animals may contain elevated levels of cadmium
and lead. Minnesota State Highway Patrol Officers should likewise attempt to inform
anyone they come across who may be consuming deer meat from area road Kkill.

> Sample existing monitoring wells periodically for VOCs and metals commonly found in
municipal dumps to determine if groundwater conditions change significantly over time.

» . MDH will distribute this document to property owners of the dump and appropriate city,
county and state officials. MDH will contact appropriate individuals and encourage

implementation of the recommendations discussed above.

> MDH will complete a fact sheet summarizing this report and attempt to distribute it to the
local community as well as other interested individuals or organizations.

> MDH will reevaluate this site when future land use has been determined in order to assess
potential or real exposures to dump contaminants.
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Table 1: Maximum Concentrations of Contaminants Detected in Surface Water (June

1994)
Units in pg/L
Chemical Contaminant Range Location of EPA Ambient
highest Water
concentration Quality
detected Criteria for
Human
Health *
Acetone 10 UJ - 2207 Creek N/E
Aluminum 55.73-7,520 Lake Inlet N/E
Arsenic 20J-16.7 Lake Inlet 0.022
Barium 108 J-2,300J Lake Inlet 1000
Benzene BDL - 5J Lake Inlet 6.6
Benzo(a)anthracene BDL -1J Lake Inlet 0.028
Benzo(b)fluoranthene BDL - 2J Lake Inlet 0.028
Benzo(a)pyrene BDL - 13 Lake Inlet 0.028
Beryllium BDL - 2.4J Lake Inlet 0.068
Beta BHC BDL - 0.026 Lake Inlet N/E
bis(2-ethylhexyl)phthalate 10UJ Multiple Locations | N/E
2-Butanone BDL - 10 UJ Lake Inlet N/E
Cadmium BDL - 52.6 Lake Inlet 10
Carbazole BDL -2J Lake N/E
Chlorobenzene BDL -2J Multiple Locations | 4.88
Chromium BDL -35.6 Lake Inlet 50 (Chromium
VI)
Chrysene BDL -2J Lake Inlet 0.028
Cobalt BDL -22.07J Lake Inlet N/E
Copper BDL - 997 Lake Inlet N/E
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Cyanide BDL -37.0J Ditch 200
1,4-Dichlorobenzene BDL - 1J Lake 400
1,2-Dichloroethane BDL-17J Creek 9.4
Di-n-butylphthalate BDL - 10UJ Lake N/E
Dimethyl phthalate BDL - 10UJ Multiple Locations | 313,000
Fluoranthene BDL -3J Lake Inlet 42
2-Hexanone BDL - 10 UJ Multiple Locations | N/E
Lead 1.2J-36.2] Lake Inlet 50
Manganese 61.5J-27107J Lake Inlet 100
Methylene chloride BDL - 10 UJ Multiple locations | 1.9
Mercury BDL - 0.16] Lake Inlet 0.144

(Elemental)
Nickel BDL - 256 Lake Inlet 13.4 (Soluble

salts)
Phenanthrene BDL-27J Lake Inlet 0.028
Pyrene BDL -2J Lake Inlet 0.028
Selenium BDL -2.1J Creek (near ash 10

fill)

Styrene BDL - 1J Multiple Locations | N/E
Vanadium BDL - 69.3 Lake Inlet N/E
Xylenes BDL-317J Lake Inlet N/E
Zinc BDL -9,7107J Lake Inlet N/E

J = Estimated concentration

UJ =Estimated quantitation limit

BDL = Below laboratory method detection limits

* The incremental increased risk for carcinogens is estimated at 1 additional cancer for every 100,000 exposed
individuals using the U.S. EPA’s Ambient Water Quality Criteria for human health numbers.

N/E = None established
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Table 2: Groundwater Contaminants Detected above MDH HRLs in Monitoring Well

(August 1994)

(Results in ug/L)

Contaminant Range of Location of highest | MDH HRL

Concentrations detection

Detected
Benzene BDL -53 MWw-1 10
Antimony BDL -49.6J MW-7 6
Beryllium BDL -0.69 UJ MW-9 0.08
Manganese 29.07J-3,820)J MW-2 100
Nickel BDL - 136 MW-15 100 (soluble Salts)
Thallium BDL-557 MW-15 0.6 (salts)
PCBs (aroclor 1242) | BDL -3.9 MW-8 0.04 (PCBs)

BDL = Below laboratory method detection limits

J = Estimated concentration

UJ = Estimated quantitation limit
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Table 3: Metal and PCB Concentrations in Sediments (May and September 1994)

(Units in mg/kg)

Contaminant Range Location of Highest
Detection
Aluminum 1,600 - Pond
22,800
Arsenic 27-144 Pond
Antimony * BDL -59.1J | Pond
Barium 30-1,040 Pond
Beryllium 0.30J-1.5J | Inlet
Cadmium 1.0-77.6] Pond
Chromium 49 -832 Pond
Cobalt BDL- 56.8 Pond
Copper 11-1,430 Pond
Cyanide * BDL-0.72] | Pond
Lead 16-86117J Pond
Manganese 110 - 2,260 Inlet
Mercury BDL - 0.84 Inlet
Nickel BDL - 255 Pond
PCBs (aroclor1248 and 1254) | BDL - 0.460J | Pond
Selenium BDL - 5.7UJ | Pond
Silver BDL -45.2 Pond
Vanadium 8.8-59.9 Inlet
Zinc 49 - 2140 Pond

* Analyzed for in pond sediments only

UJ = Estimated quantitation limit

J = Estimated concentration

BDL = Below laboratory method detection limits
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Table 4: Concentrations of Contaminants Detected in Soils from Two Excavated Trenches
above MPCA Draft SRVs (October 1994)

(Units in mg/kg)

Chemical Concentrations Location of Highest | MPCA Draft SRV
Contaminant Detected Concentration

Detected
Antimony 12.3UJ and 17.0UJ Ash fill 14
Chromium * 39.1 and 816 Ash fill 126 (Chromium VT)
Lead 81.4J and 506] Ash fill 400

UJ = Estimated quantitation limit

J = Estimated concentration

* No speciation was done on chromium, therefore the concentration of chromium VI is assumed to be equal to or less
than the total chromium detected.

Table 5: Concentrations and Locations of Metals Detected at or near Draft MPCA SRVs in
Soil Samples from Ash Fill (August 1992)

(Units in mg/kg)
Chemical Range of Concentrations MPCA Draft SRVs
Detected (0-6'")
Chromium 1267 -11707 126 (Chromium VI)*
Nickel 41.43-3161J 520
Lead 50.5 - 346 400
Copper 126J -1280J 1300
Arsenic 28J-113] 12
Cadmium 6.31-25.71 26

J = Estimated concentration

* No speciation was done for chromium, therefore the concentration of chromium VI is assumed to be equal to or less
than the total chromium detected.
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Table 6: Contaminants Detected above MPCA Draft SRVs in Soil (December 1988/January 1989)

(Units in mg/kg)
Chemical Concentration Location of Depth MPCA
Detected Concentration Sampled | Draft

Detected * SRV
Antimony 41 Soil A 88-89 12.5' 14
Manganese 2880 Soil A 88-89 15-17 1100
Manganese 3270 Soil B 88-89 15-17' 1100
Manganese 1590 Soil C 88-89 17.6' 1100
Manganese 1150 Soil D 88-89 ? 1100

*Refer to Figure 3.

BDL = Below laboratory method detection limits

Table 7: Concentrations of Soil Contaminants Detected above MPCA Draft SRVs in On-
site Soil Borings (location unidentified) (October 1992)

(Units in mg/kg)

Contaminant Concentrations Depth MPCA Draft SRV
Detected

Cadmium 120 6-8' 26

Lead 730 0-2' 400

Lead 630 4-6' 400
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Table 8: Range of Selected VOCs Detected in Soil Gas and MDH Draft HRVs (April 1994)

(Units = ppb)

ash fill

Contaminant Range of Approximate Draft MDH HRVs
Concentration Location of Highest
Detected Concentrations

Detected

Benzene BDL - 4790 Northwestern border | 0.31 (chronic)
of ash fill

Ethyl benzene BDL - 24,300 Western border of 2300 (acute)
ash fill

Methylene Chloride | BDL - 7,180 North central border | 5.6 (chronic)
of fill

Methyl ethyl ketone | BDL -385 Northwestern border | 10,204 (acute)
of ash fill

Chloroform BDL -125 Southwest portion of | 100 (acute)
fill

Toluene BDL -19,650 Northwestern border | 104 (chronic)

o of ash fill

Trichloroethylene BDL - 2,680 North central portion | 366.(acute)
of fill _

Tetrachloroethylene | BDL -439 West central border 1015(acute
of fill

Xylene BDL -113,700 Western border of 226 (acute)
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Figure 2: Monitoring Well, Surfcce Water and PCB Groundwater Sampling Locations for the Limited Remedial

Investigation (PRC 1994y
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‘Figure 3. Soil and Sedmimem‘_SompIin_g Locations on the Pig’s Eye Dump *
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Appendix I

Minnesota Fish Consumption Advisory for Pig’s Eye Lake

May 1996
PCs O = = (]
All Persons Unlimited 1 Meal/Week | 1Meal/Month Do Not Eat :
_ FISH SIZE (inches)
LOCATION ) SPECIES 5-15 15-20 20-25 25-30 30+
PIGSEYE .
(Ramsey Co., Bluegill E
in St_Paul, also
see Northstar Steel) Carp .

Northern Pike E :




Appendix IT

Minnesota Pollution Control Agency Voluntary Investigation and Cleanup Draft
Guidelines for Monitoring for Landfill Gas at and Near Former Dumps
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using a combination of a.pcmbl: flama mmzzncn detector suk
(OVA)anda photommmcn detactor (PID). An OVA will

inciuding combustible gases such as methape, whereas 2 PID 45 nott ablcto dm:zm::..zn:
Pormble fiters capable of seresming out methane are alss aﬂﬁa.ble ﬁ:: som: QVAs.

: -m--- « hgsmth:ﬁ:ﬂmzmm--
th.mmgonthcmomm:dupiayma rise' 0 2 peak concenmration and #:12 op
off, peckaps back to a zero value. The shnuldbermdadas\_zsu.c.c:::sa
maximum concextraron which. i mna:rorobsezvedazaponcfmy The |
conmuonsmd:.wmchth:mmum :

and m:::: ﬂn:mmgns sh.ould he moted, -
n:.z:m-.‘v cco

- ble gas sensors with alamms may be required at soime buildings loszeed
nexr or od 3 Se 'iaﬂyim:’.hzn:hzsbmd:t_..:dmth:buﬂdmzs Thess
sexsors skould be.& detecs gcomnusn'blcgasatlcastdcwnto I%L'Equrm:'..an:_ud
a]a.n::sshn -_ L

.....

Pac!srsm.clnde: vsleroes

levels of gas damim&:promyofmmmmsmmdo&gm
conditions, 'ﬁ:zdmcfcmfnragwmt‘-umalsomvdr_dnponm‘wm
i in or te2r an enclosed area, whether the IFG has the potenrial to buiid up o

s,ﬂ:etypeofm:mc:mﬂ:mwhmm:gasu d::.'-::.-.:‘., andth:pmmmtv
2 afthe LFG.

- __,,.‘ SRS -~ -

mmRmm.ddDumg Mcmr.ormg

Minimum docnm:'.taﬁon during LFG monixbrﬁ:xg should include:

<the nams and organization of the persormel conducting the monitoring
-a descripton of the poteatial ports of entry in the structure

-locations of possible confined or enclosed arzas of the building

. .\l
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Determinin _SAPPmpuat:'  Response Actons

Asmpmmuﬁbyampmmufmmcm ; Gic 2
conc:mxslssxfgsmd:::aadmlyuaponcf xd isYiot dpfecrable in ambient air. Gas
levels deteczed at 2 pore of entry, however, may represent Mgt pmbiznd:pmﬁmzupmm
levels d:::-*..:i,ﬂz:potmalforthzgasma::mﬂmwnhm

.....

dsed or confined spacs, . -
pmumwmmuflmn,mmmpwemmm an 3

climinats the gas ety
pors. S ,
Atanyln'dofgasdzz.-:::_dina : : -“ﬁﬂﬁm?iéhe'abhicdamifmguismm
a utility line lealage cris LFG. If i ¢ LFG, all ports of entry should be '
idendfied and sealed, if possible, In Threiz i At Hgher gas concerarions,
the Fire Degartment and ths Indoor AN Umnof mesota Deparmment of Health should be
~ notified. Higher gas corcemrradons 1 incpbesed frequency of monitoring. This may be
- accemplished in part by use of 2

i reg combustible gas sezsor with afarms; howerer, |
some degzes of follow-up monitoring vm.h 2 R0 le meter is recommended in order 10 verify

sensars. Routipei msgcc!:cn and mainte=zncs

s:nsors snnuld also be conducted as some sexsors ha.vc be=: ‘movv- e}
malfiizction. / . -
Higher forinszlling an ac:wc posim-c d;snlac.....-zt ﬂn v:::ﬂzncz
systezi

z direx xfpossmle,cnthcsm-ofgzsorcnapomnalxgnmunscurc:
pear where gas has Bee Pomvcpmmwﬂlchmm:th:mmloodu:zddmanal
busiblcgsbmgpnﬂedmth:bnﬂdmg. If active veotilation is utilized 25 2 gas contral
the vemtilation system shonid be designad and instailed by an experenced engineer, A
vezsilation systam should be able to mitigats gas copcemtrations ta at least

for metbane and preferably lower. If the veztlation system camnct mitigate gas 1o

her the vesrlation system pesds to be modified, other gas control levels nead to b
or evaczztion nesd to be considersd.

Wers Higner levels cfmmbusinlcgasmm&mﬂ:mxszkommdmm&mdthaza
higher concestration of NMOCs may be presest as well Under these conditions, the gas
composition should be derzarmired by appropriats labaratory analytical methods due to the
additional heaith risks posed by the inhalation of NMOCs. |
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more o0 . 2 .
befors implementing response u.nnnuu/nmu St buildings are less conservative than. -
_ those presexted within Table 2 or 3, priox zpprova Ednoﬁﬁﬂgmﬁn%gﬁnnﬂm :




Comlmsmulc ("u nclcclnr.

R

ppm, /.l_J‘ % dtal
gas -/ i

TR

il

Cnn usllblc gascs change

5« ;7

‘I 2. Not accurate in low oxq}ge:i or Mgh CO, cnvlmnmcnu

| 4. Zero shin problem in ppm nngc o A .

Within40% "i,f" _
1. Cannat be used In the pmencc ofslllcones mmlng aclds,

leadeil gasaline vapors.

3. Relative humidity 10-90%

3, Non-selective for gas

Infrared Gas A'nalyz;:r

.-l .

0 to 100 % Mecthand, ..

Oxygen, Catbon - |
dioxlde; also reads In g

%LEL . i

'.' l‘

Compulerized Infrared
analysis’,

. )2 -May be baltery operated. .

loggcr ._g ] i

1. ANl weather use from 14°F (o 104° F _
3, Some unlts (.. Landicc GEM-SOB) pmvlda also manitors for
0,and CO;}, use an Intemal reference beam for seifl '
compcnsallon and allows elcctrantc dala Iransfct usinga dall

' .lc P '.'"'

-
.

Flame Tonlzatlan Detectors

010 100 ppm fa 5, 000
‘ppm total organla

Vépors arc bumed a lh. -
| vesulting longzallon:i S

(F1m) .
vapors ._} % ; mcasurcdéé Loraph e
o SIS LY BTG Sl A LA itlon VOCs sbseat
- el bl s By o de, there Is no temperatuzo control
Oxygen Mcter 0% 10 25% GAS | Atntospheric oxygen s .. ﬁmﬂﬂ- cnvlr\nmz!nls miay result In some damaged cells
o : i .,-,-,f measurcd on a galvanic cell ) 2 badenfeuic pressure Influcrices mdlngs('x .
S . : I D | 3. selative humidity range < 10 (0 90% . L.
Combinatlon of FID and 0 to 500 ppm PID - photolonization Jamp 1. PID cannot detect methane; FID can detectsgmbudtlble gases
- | Phololonizatlon Detector - . lonlzes gas and is measwscd | and other VOCs - -
. ~ ' ) 2. The difference in the two Instruments repdin
Portalile Gas Chromatograph | ppb, ppm - ... | Column with FID, PID, or 1. Required for accurale ppb measuremeds .
: : _  |_Blectron Capluse Device 2, Common in-ficld instrumentation Ing probes
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¢ AMdandun to Pig’s Bye Dump Bealtd Comsulbktisa

Thig adderdum was preparad o gumplement the Tublic Hesalth
Consultation prepared by the Minnesota Depariment of Health (MDE)
at the vequast of the U.8. EPA. Due to the short time Lietwaan
cempletion of the consultation reporc and its being finalized by
the Agency for Toxic Subarancaes and Digease Regiatzy, coaments
provided by the Minnesota Follution Contrel Agency (MPCA) project
staff for the Pig’em RBya Site ware not included. Thie addendun
includes additlonal intormation or clarificavion provided by the
MPCA in a lettsr dated Decembar 13, 1693, The lattex in alge
attached for complatanass. _ .

MEHE & 22 MECA (oments as Numberad . .
(ko comment 1,) The total volume of ash dispesed at tha 8ite
ghould be 236,000 cunic yards, Lo

Y ALY LB

(to corment 2.) Staff at the Minnesota Dapartment of Natural
Regources who are also famillar with this Site indicated thar -
most of the Slte was flogded in the Summer of 1833, Howevar, it
i posaible that this most recent avent 4id not completaly =
inundalz the sntire Site. Tha flood of 1969 is alse '
acknowledgad.

{t6 comment 3.) The MPCA zecently learngd that tha earthmwoving - - -
noted dQuring the 3ita Viait was done by raillrcad staff, They o
have been notified of the nsed to inform MECA about any:such. . ..

" agklvities in the future, A

(te comment 4.) The sugsesnticn to expand sampling resultsd to !
include &gh and scdizent samples is takan up in <his addendum,
The fellowing data sunmavize the vampling vesulte (maxigum -
detecticna) from che MPCA’s Expanded 3ite Inspecticn Report for
the 8its. AR
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Three samples of ash materiais wears obtained at the Site. All
wers tasted for inorganic purametsers and ome of them for semi-
vdlatile compounds and pescicidas/RCBs. Most of the inorganic
results were bkiased high--denoted by a J. :

ASH MATERTAL {(within 8-11* of surfaca)

Paramecexr = MAXimum Detection

Fhenanthrene 0.5 mg/ky
Flusranthene 0.66 ma/kg
ene 0.6 mg/kg
Aroeler 1254 0.05 mg/ke
Alunizum 2500007 mg/k
Antimony 5,8J ma/ky
Argenic 11.30 mg/kg
Bagrium 5607 ra/kg.
Bexyllium 1.97 ma/kyg
Cadmium 25.77 wg/Rkg
Chxomiunm - 11700 mg/kg
Cabalt 16.20 mg/ky
Copper 12600 mg/Xg
Lead 346 mg/kg
Manganeas 7700 wg/
Maycury 0.09 my/kg
Nickel 316) MG/RG
Selenium 0.297 pg/ky
gilvear 46.2 mg/kg
Vanadium 44.10 ng/kg
Zine 17400 mg/Rg

0
1

Vidwre 9
o
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Five samples of sediment wera coll ec;ed fran Battle Creak on
Two Sediment samples were collected from Pig’m Bye Lake.

gite,

v ue ]
it Ol

ViaeyOuiva?
G
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Y--E959787Y
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%%

All ware tasted for inovganic paramsterE aud several orharsg ror

sanisvolatile compounds and pesticides/?can.

sedlment sample algo contalped semivolatiles (PAMy) and B

peaticide Bndrin,
pesticide 4,4 -DDE.
high--denocced by a J.

SEDIMENT MATERIAL (from Battle Creak or Pig’a Bye Laka)

Paxameter Maxinum Datection  Loqagion
Fhananthrane 3.2 oy creek
Pluorarthene §.6 mo sTeak
Pyrepe 5.0 mg craek
Benzo({a)ancaracene 2.7 mg/' creak
Chrysena 3.0 mg creek
bis(2+Ethylhexyl) 4.5 mgy creask
phtialate .

Baazo(b) fluoranthene 3.6 mg creer

Bengo (k) fluoranthane 4.1 mg craek
Banzo(a)pyrene . 2.2 mg croek
Indano(l,2,3-cd) pyrane 3.0 my/kg  eresk
Benzol(g,h i)Pﬂrylene 1.7 mg/ka cresk
®ndrin 0.03 mg/ky oreak

. 4,4’-DlD - 0.006 mg/kg creek
alpha~Chlozaana 0.007 mg/ky creek

gamma -Chlordane 0,004 mg/kg cresk
Aroclor 1as4 . 7.9 my/kg laks
Aluminum 115000 mg/k lake
Antlmony 33,87 ng/kg  lake
Argenic 22.37 ny/kg creek
Dezium 6107 mg/kg creak
Beryllium 3.80 mg/kg creek
Cadmium 9.60 mg/kg Lake
Chromiuvm 45.37 mg/kyg creek

Cobalt 6.77 mg/Kg creax

. Copper L76d mg/kg creak

Lead 100 mg/kg lake
Mangansse 7967 mg/x lake
Mareury - Q.75 mg 18k v
Nickel 44.63 ma/kg creek .
Salenium 0.357 ng/ky oreek =
Vanadium 33.80 ma/kg lake '
2ina 879> mg/kg lake

A background creek

A aacond backgreund creex sample contained the
Magit of the ilnorganie results were biased
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